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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving circuit 
for a hydraulic cylinder, capable of making cushion 
pressure generated in a cushion mechanism into the 
minimum required cushion pressure. 
SOLUTION: A driving circuit has a hydraulic cylinder 1 
with a cushion mechanism, a hydraulic pump P, a 
direction control valve 20 to control the flow of 
operating oil supplied from the hydraulic pump P to the 
hydraulic cylinder 1 and a pressure control means to 
change the pressure of pressure oil supplied to the 
hydraulic cylinder 1 depending on the size of cushion 
pressure generated in a rod-side chamber 4b or a 
bottom-side chamber 4a in the hydraulic cylinder 1. The 
pressure control means contains selection valves 22, 23 
to detect the size of the cushion pressure generated in 
the chambers 4b, 4a and output it as a pilot pressure 
signal and a variable relief valve 21 to vary the discharge 
pressure of the hydraulic pump P to be gradually smaller 
as a value for the pilot pressure signal output from the 
selection valves 22, 23 are larger. 
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i/'J -hlBex K>*<±.f5 2^<0-5*.<0 

Lfct*l=. -hElSA^&©MyjS«>3i£U135K£iRoT 

^KlM(-'j7-V>3>ff*^*^*-&. 

'J >^(DSl!IlHlKl=i3L^■C. 
J:1H^7 -yi/a >ff:>3a)::fe#$(Z{£;i:TJtl5J4E->'J >*f 

[0001 ] 
[O O O 2] 

*tSo :7 a > h * J^i«t-*f^««Sli«fcf4fflBiJf^«fcfli 
[0003] 134-0814. CKDcfcdft^^-yi/avaW 

4ir^-r?*EE->u>^(z>Eift[5ii»(^sspwf®a. msit 
ia4ic^-r?ftHv'j >^fcfc(t^^ *y v3 >x ho— > 



[00041 ^4, 5f::*5l\T. Mt^ELi^'Jly^. m 

t>^o ca>as*>ij>yi tti/U>y^iL-:f 2*^ 

L. ca)v'J>^^a.-:^2C0-S11l4IBgL. teffifflJ 

3i:fCcfcy vU>4r43b<a^**tTt^'5o ^a>v 
ijv^r4rtlc(i. Z(DvU>y4i^^ 2^. ■r*4:>*>7tt 
HAfi9TA'>/<4 a irP-y K<ig^-^>/<4 b <!:lcEil]^ 

p-:/ K5 ali^-:/ K*/<— 3*^f,nS»l::Sm^?4^■Cl^ 

-So *>u:^4r4a)7KhA<ffii^-Y'>/<4 a&i;p-v 
>^^zL-:;r2COISS«g^a5(cj^jS*4x. ^fcp*vKfl5 

[0005] ^(7)J::5?&:mS*-r^jftmv';>yi 
14. ex h > P K 5 a (7)5feSlcS(tfcSJl{^gp 8 3&<;'*EE 

;h.. vU >4f^rL— :;^2<Dffi^lc^^Lfc5ifrfa5 9A<?A 
BE V a ^ji.<Dya > hSJ*? ^ai$-r ^ 

^-So -^-Lr. ex h>P':y K5 aA<. vU>^4[^lc 
itAn>*S/mi:. i/'J >5<'4*Nt>3Sai-r^#:l^a>5K 

h p— $7 X 1/ KiaeT?«»saffa>ff^iCcfc y 

[0 0 0 6] ffi/jN^(D^'yi^a>a«(4. v'J>^^ii 
-::^2oiBSfi0ag3(c«Agp<i: uroTt-cx^Li o^git 

"C. aal6$ca>7Px?Ll 0(zB|a*l±^i:i:tlz. e 

X K>5a)4g®;^)^bS^tbL. 7t?x?Ll OlcMjb^fcCKrBlt? 

s«s*x^ns*%-r§7Kxi ^^nlffzm&tLxl^ 
-60 cttfccfcor. ex h>p-:/ K5 a*<i/g>5f4rt 
(cfHALT. ffi/jx-r^*fa]irex h>5A^s<iLr. 

ox hP— ^x> K5fiei::S^it. tSx 1 1 A<7Kx?n 
Ofz«A-rSc*:5IC3S:y. CO^(Z7p KA<ll5^-\^>/^4 
aA^^Jfta6^a)36KA<aES4^^fcfefw. TfCKAIi^ 
^>/N*4 aI^9fcBE:^}7b<^i:^e ^CD£E±f47fCX1 1 (DTfC 
X?Ll 0---a)«AS*(c£Ei:Tii*:-r^o ca>s*A<^ 
'yi/a:^£*i:*o-C. ex h >5 $aa*-^-C«S* 

[0 0 0 7] #Sfi!la)<7':/va>«a<t LTli. 

3(^5fcSSP^i^l4. i/'j>^5^3.-::^2CDlBa<15gSU<D;^ 
a5(3}f«^?*t. C4xl:iJ:y P'> K®]^A'>/N*4 bjb<SM 

9vmt^ *y 3 <7>rts J: y mt^\zi\\ ^ < ts ^ r 

?S517I4. K*/\*-3lcie(tt>*t^i:i: 
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ex h>p-y K5 a*<#s-rs:*ffi)icex h>5*< 
»^^tifct^. affvuv^i a>x hD— 2^x>Kiz 

[0008] -^-LT. ZCD;1bSv'J T?!*. IS 5 Ic 

4 a(c(i?SEE7K>:^P;bNt>OEEj*3b<#t$&^*t^o CCDS 

7KKAflO^-\'>/<4 a(^OEE^A<±^Lr. CCDEE 

:^(7>f^ffliCcfcy ex K>5i±i/g >y4i^*'^-:/ k*/< 
-sigicrpjitrgB^ttL. c(Dex h^sizi^^LZ- 
(DP-;; K®l^-V>/<4 bF^a>f^i&jria(*. exh>p*vK 

5 a ir'^^-y K*/<- 3 i:a>IKF^*aoT5SS7 A^&f^a 

[0 0 0 9] H6fz^-rJ:5l::. »E->y>yi<D#S 

^iRlCD^ *:/i/a >X KP— ^^liefwA^^h. ^•;/va> 

»(DSiE^eT®5^^'S:oTP-> K{I05^-V >/<4 b ;b^f)<DM 

a>3aa*<ad>L. k«^-v>/<4 brtiztt^«>->3 

t8A<ex hVP-y K5 aa>#S*rRl<DX h.p-->x>K 
^(7>J^^T*fe^;{)^ ex h>5A<@6(D?^S§*Nt>ia7CD 
3^SS*-CStt-r^FpW. va>X hP-^EF^itJS: 
*c ;i(D^!y->a>x hP— <7-:/v3 

X hP— i7X>Kl3M4*TflZaHi/';>yi IC3&^ 

[0 0 1 O] Jii^Lfc«£*a*&(zJ:^^':/v3>a* 

SStSli^-yvsV; >^i 2(D^S<t^'V K*/<~3(D 
rtStCDSMlCcfc-SRSlJl^oaEKT'fey. -^*>i^a>x 
hP-^lc^t;i:T3it»(7>S$*<^<b-r*C<t*>f>. -i?-:/ 
V3>EE:^}ttliefi^fCi8*-rSo C(7>0 8lC^-rff*^ 

A^A^S1gS^KilX•r-55Ri|XX:^^^^|Cffi^■rSo CC 



V a >X h P— ^ EHrt'C^ V a (Zcfc y -^-0)?^ 

t»35:tv 'i7':/va >X hP~<7SFBlrtr-*3ai(c^m*qft 
ilRL^ttJSl^t. X hP— ^x> K-cex h^SA^'X'v 

J5:t:>*»vU 2. exhr^p-yKSa. ex 

h>5. C:*Le)<DeX h>P*:/ K5 a t ex h>5 «t $ 

loo 1 1 1 UtS. lasiC^-r 1 91*. 5ftEE7t^>:^P(D 

5lCfcl^rl*. ;ftaE7K>:^P. ^>^Ti:. ?TSffi/g> 
yi <!:(DrBlt:iiEM*;h.. 54E7K>::^P;!)^t,tta3*n^a 

[0 0 1 2] 

ya)^*y->3>a«fcfcori*. Lfcct 5 ic 

a>X KP-'i^MisEl^-C^^vvarxe^fcJiy. T?^^ 
f£ lt±?^m * QftiJXr* ^ ^ ^ a * 5i« L f:: l^ <!: 

l^3SM3b<fe-5o COSMlw^LT. -i7*>v3>XhP 

ic-r^t;i&ff->'j >^i a)^gA<g<3S:y. atsasEcD 
«5t-t. ^Hfi^j-cfti^o IJfeor. '57*>i/a>x hP— i7 

X.. 'i7*:/v3>y >^1 2 t'^'iy K*/^— 3<t<7)gM. 

bfeC*tP*V-Cl^^ l|g|^6-6 2 2 07-^ 

[00 13] L*^L. Ji]^Lfc^4--7(Z:^-r^lfc*ft 
ffi. :ai/±i^a)^ffi|::^3F*v§tt*fitffi-eii. 04-7 

•jy-:7#i 9T*-g6^iwi£^^*t^}4EE7K>:^pa)Rt 

f^«a3S:^-(DSilia)fc*:>i3ij y-:7#i 9-eKS**iS 
itK»:^#3SEE*l3j6 isfri^ i::^^ $(7)ff L3a^*3b<;S 
BEi^y >^1 (D^X KP— i7|rt?fcoTex h>5(C^ 

ftyA^-fe-Cfcy. i&S)21Ji(7)Sl^^^e^a>ff**9£^ 

^i±r L^5MrRiicfc^o c*t(c#L\ xKP~<7x> 
ffi. ■r«:*^*l«ffiW^*^ffl<^l:y•v>■rl^o 

[0 0 14] ±i^c7)c*:3fC'i7':/va>E:tiA^]g< 
?5:y7b<^-Cfe^Cib:. &l/JSffiflS;b^Ja < y -^-Tl^- 
i:A^t>. Mi^L/c^!£*S£^&T*li. }*EEv 'J >^ 1 <D#g 

i&f^^<7)^y->a>x hP— j7x>Kr3tei^r. -i^-^i/ 
3>y >^i 2^^v K*/^-3i:cDfisi$^i:-v>-r 
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^1 K*/<-3<7)iiffi*^i:. ^KaEEi/U> 

[0 0 15] JiiaLfc«*aWlwfcMti)Sltt 

[0 0 1 6] 

>□ ^ Ksae Lfc ex h giftpitgics^-r ^ z ^ 

a>3KaiS2»*Sor^Ki ^l::^ v3 >iE:fci**^* 
1^-. d<DiM*^'y->3>SJc}^«-r^^-yi^a va« 

[0 0 17] z0^oizm^Lfzm^:!^Mzm^^mx* 

^Oex h>*^^«yv3>X hP-^^lSf^lC^^L. 
^ a >a«lc<i: "C^ v 3 vm**<*^ Lfc 

a a V 'j > ^Ic-K^S ^ n ^ EE;4 a)BE:ti (D^c ^ $ *^^*> ^ 

"C. <7*:/i/3>H*)!»^2femicg<*i>l::«£oT. j*EE*> 
'J >y lzttJ&**i^E?4(DJE* ex h >A<^ *y 3 

©js$*tSp c*Licj:y. ex hxDWLai^**^ e 

X '>va >x hP— f7^igE(zA^iilttra>:;*:^$ 

[00 1 8] **iga>S*«2iz^«)a&^i*. -t 

[00 1 9] C(DJ:5(C««Lfc!S*ffi2»C«^9£^-e 



ex h>A<^'y va>X hP-^^igEIc 
[0 0 2 0] *^0-§a>a*3S3IZ-R^«0^(i. Jl 

[002 1] C(7><fc5l=:«^LfciS*S3fzfl|^^5g-t? 
tt. 'i7*yva>ff:^;!)<S«#|zJ:oTeiffi$*v. 

[0022] 

[S^BJCDHifeCDJ^®] JUT. **^(7>54Ei/'J>^'^(Dig 

-rift^ST*. ai l*^*:/i^3>X hP— C^SiSlcA^lil 
>X hP-<7|cAofc^*G>CO-|IJfe?^®^^-r^a5 

HtMS. ^3(isi, 2fc^-r-iliSJ^B-e#t>^^EE 

[0 0 2 3] -r^fet)*). SI. 2fZ^t-1 (i^ftai/y > 
«>LtfH^L3S:i^:^-A^El&-rs:^-AS/y >^ 
r*fc^o zoj^avy >^i (±. vy>^5^i-7f2t 

K*/^— 3i:A^t>^^->y >^4i:. COv^yv^ 
4(^*2^. ■r'Ji:*5*>7f< hAfflg^^>/^4 a P»yK 

fflf^-v>/^4b^a>2SiwKHii^jau. i/y>y4rt* 

ex hVP-:/ K5 a^^S^Tt^§o 
[0 0 2 4] Jif^<D'>y >^^zL-:f 2(D-ffl«ll*fflS 

9 3b<iS(t^ tiTi^^o i^y :^2(Dfifeaffi1i!ii±BS 

PL. C(7)BlP<lffiai3/V':; K*/^-3;5i^gS**i-Cl^ 
4o WiSLfcex h>a*:^ K5 a(i. ^-vK^^y^— 3A^ 
b^SPIcSai$;KT*5y. ■ea>®fcbfi0a>asgp s^ 

nri^Lfc7RKA«iT-v>/<4 aflifzr*. ma<D«&st 

^teC35:5?*5i6. Xi;c(7)?ft5l6lcas-r^7fvX?Li 
O^SltTfcy. P-:/ Kffi!l^-Y'>/<4 b(Dffll(c(*. EE?S 

[00 2 5] i/y v^^iL— :^2i^ic<{is-r^ex h> 

P-> K5 aCDJgailCli. fI]^Lfc7KX7l1 OlZfttfpIgg 

?S7Kxi 1 ssitrfc-So c4Tt>07fCxi 1 ^tKx^li 
otiiicfcoT. 7fehAffl^-v>/^4 aA^c»MyaA<g^l±^ 

*:K^i>:^. -r35:*^*.7l?hAfl!l5^-\'>/<4 aA<^-y V3 



(5) 
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[0026] tfx h>5C0^»y K:by<— 3 flgizti 

1 2SS»*-t^rfey. c(z>^-:/va>g>yi 2tt-^ 
V K*/<— 3 rzj^^ Lfc?ftii 7 icaffi-r s?^:ic«Apiti 

(cJ^ori^^o ■T'^irt:)*). ^*:/va>g>^i 20nS 
\%^v K:^/<— 3(Dl^S«fcyM*M::/Jv$ < *oTl^-&o 
Z.a>^v K*/^— 3(D?ti:^^i/a>U>^1 2i:lcj: 

1, 2 4=. 5 cliex h:x5(7>^1^^®lcS^$ti. vU 
> 3. 2 *Jiiai(7> 2 ^ICEIJJ^ j^-r^ J: 3 l:i tf 

[0 0 2 71 P(i?ftffv';>^1 ^l^llf ^BE54*tt$& 

-rs?Sm7K>:^. Tii5i>^. 2 0(*?ftE7K>:^p.. 

3fPA^t>eta3*4^i»EE5aa>s54^^^lllal■r4*IRl$flffl#T• 
[0 0 2 8] ^ur^^iz. *iitfej^sirtt. 7^:hA^ffl5^ 

ii. P-y Kffll^A'>/<4blzf^fiE*tt^^y->a>^lc 
^^-r^^'yv'a>E:^(D:^^*^SIt±3L. /<>rP':/h 
EE*fi^i:L-CU3*-r-Sa«#2 2<t. TphAfflfl^^A'V 
/<4 a IZj^^StL^^ -ji^B>miZ^±'ri<7Vi^B:y 

T^m^i^2 3t. c:ti^a)gs^#2 2. tei>i^iiS« 
#2 3;bNt)Hi:f3**i'S>/<-r hE*{i-^(7)fil(7>:^#S 

oT. rtiE'J u— :7#2 1 a)BlP«<*#<3&y. jSEE 

7K>:^P<DetiaffA<«Slc«<>5:^J:3lcS^UTfc 

[00 2 9] ZOcfc^lC^^LfcggffiJ^SlCfclt-Sfflf^ 

C^irdig^. •rJS:t>*>:^fp]fJJffli^f 2 0*^1 , 2\Z7riT 
J: 5 iraeaicWSlx. 1 CDj45i6 3ii<:;^fRl 

ftQW#2 0*^hLr54BE7K>:^PlcaaL. »5i7A<* 
ip]Mffli#2 o^^rt^LT^v^TfcSiSL. >4E7K>::^P 
A^p>ti:tf^**Li»f^aaA<»^I6. 7f^;^?Li o*aiLT7^: 

hAffl|^-\'>/^4 a{C«t&**irt^§Ji^lCtt. CKDtR 

P-y KfiO^A'V/^4 bOMy;1&3b<;Sal7$ffl LT^>^ 

[0 0 3 0] ^fc. aEv'J >yi A<i|RlSl!lf^* 

i3C35:5ii^. r35:*P*»:^lR!affl»^r2 O^gll , 2 Ic^ 



:;^(R]»Jffli#2 0*^hLraa/-K>7fp(:i3iaL. mme 
3!>^*IoJ«H9#2o^^^LT^|>^T^^saL. 

3^P35>biitai**t§fta;^*<?ftii7. z^-:/ K^/\*-3 0 
TP'> Kiig5^A'>/<4 bicStJ&StLTL^^ii^lcii. 

(DOy Kffl^-V>/<4blztt<&S*i4f^»5S(;>a*fZj: 

y. ex h>5(isi (7>^^iRiic5^i!i-r'5o cot^f^ 

7tChA«5^-^'>/<4a(;)MyaA<;43i6^ffiLT 

[003 1 ] ±i^Lfc?smi^y >^i a)#:^. i^i&mi^ 
iRl 1^5^111 ia2lc^t-cfc-5(^'i7-yva:>y >^i 
Si!)f^lcfcft^^ ':/va>X hP--i7^iaicAy. ^ *y 

i/a>x hP— S7A<g8te*tL^o exh>5&i;^*>v 
a>y><^i 2(7)?l#«i^Ta)&»iBi^a)«l!)(c#tv 
p-y K®5^A'>/^4 b(C':7*:/va i^ff^A^SS^L. ::<7> 

ex h > 5 cD^acoMs® iw^^ p>*t. ex h > 5 

^mi^mmtsti. x hP-^x>Kic^of-^^ex h 
>5ttf?iJ:L. jftsvy >yi ottsafficfeit^ffis 

[0 0 3 2] Z<DJ:5tJ:mi^t<t$:i^t>tlhm. ±^(0 
J:5lza^:f K<IJ^-v>/^4 bCi^^Lfc^ va 
A<a»?#2 2-e«lttJ**t. /^p-:/ KlE*1i#^Lrpr 
^y y-:7^f2 1 (7)^as^(c£ij:^**t^o pr^y y— 7 

#2 1 (DgiPfifiP^y K{|g^-v>/^4 blz%±Ltz^^y 
i^B>Ktit^^m\zm<U^lzr:>HX. :^miz:K^<tj: 
y. c:*ifcj:y;ftff7K>^P<7>qta3BEIi*Slc«<<i: 

S£oT. jiHvy >^1 CD;1thA<l^-W/^4a[z 

ttj&$ti^f^a;4a>a*A<. ex h>5*<^-yi/a>x 
hp-- j?«i«i3A^mwicaai/y >^i <DE»(Dfci6 

tai**V«e CHlCflilV ex h>50#:g»i^^CD»L 
iL^^fjl^^ ex h>5A<^'y->a>x hP— <7«JaizA 

(::^^-r^^*:/i^ar/jE:^*. ?*ff->y >^i 

BE* fwS«»-r S C i: 3Ei<t?# So 

[0 0 3 3] ^fz. ±j&0^5iZ}AKiy'J>^^ t^^^ 
LTl^SttfiSA^^:;^lRl*iJtai#2 0^@2(D&<iSf:i«]a 
7l. ?ftff7K>:^P(Df^»a6S;*al7lC«<S&-r«i:. 

K*/^— 3CD:A:(7>S®(1: ex h>P'> K5 a(D51^^®i: 
a)^EIfe"3;^^^t>f^a;S;!)^5SALr. -2? *v v a > y >^ 1 2 17) 
ffl®$#HL. C*LlzJ;yexh>5^:&:^|R]|ri^a$ 
■fr. «t^t»ft»Jft3b<P*v K«^-V>/<4 b(z35AL. C 

ttfccfcy^i^gjixxex h>5A<^^[R](-5ga-ri)c 

*:/va >y >^1 2A<^-;/ K*/^— 3<Z>5X/»^t>tb-C#:g 



(6) 
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1 ;b<7fCX?Ll Olz«A**ttti:tf>Si:. cajiteffilSff 1= 
hP— ^*^ll$&^*^^o ex h>5(D?I^SIl^Ta):&:^ 

ex h>5a)f^ili3lS*<M3l**t. XKP-<7X>K(:: 
S-Dfc<5:#lzex h>5l*f9ihU. 

[0 0 3 4] ;z(D^oUWii^t<^:LUt>*t^m. Itr^L 

a fc«± Lfc^ i/ a A<a«# 2 3 T-atb **t. 

izm^t^Hho rt^u u--7#2 1 a)il^Jll*;^chix^l^l 
^ ^ 4 a Ufc^ ^ a >ff **<*mf=:S < * 

p<7)etai£E(**m(cffi<&^o ttoT. ?saixg>yi 

ex h>5A<^*>i^a>X hP-^^l|^lcA^iSil5(c;S 

■c*a(c«<>&^cfc^(c©jffl!**v^o ctifcffcv ex 

i^a>x hP-^^i|l(cA^mMa>::^^$ic< ^>-<r3S 

d^L. 7PhAfi!l^-V>/<4 alcSg^"r^^'yva>a* 

[0 0 3 5] ^3(DmWt. /^Ei^U 1 (D#gi!)f^ 
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